Influence of 1,3-butanediol on blood glucose concentration and pancreatic insulin content of streptozotocin-diabetic rats.
Male rats were made diabetic by intravenous administration of 75 mg/kg of streptozotocin and were fed, via a pair-feeding regimen, high-fat diets +/- 1,3-butanediol (BD) at 13.5 and 27% of the dietary calories for 30 days and 31 days, respectively. 1,3-Butanediol was added to the diets primarily as a replacement for fat. Food consumption and rat weight were recorded daily. Whole blood glucose concentrations were determined weekly. At sacrifice, liver, pancreas and epididymal fat pads were excised and blood samples were collected. Liver was analyzed for protein and lipid; pancreas was weighed and analyzed for insulin; fat pads were weighed and discarded; and blood was analyzed for glucose and lipid. The 13.5% BD diet increased the beta-hydroxybutyrate, acetoacetate and cholesterol concentrations, decreased the glucose concentration in blood, and increased the insulin content of the pancreas. The BD diets did not affect the concentrations of phospholipid, triglyceride, cholesterol and fatty acid in the liver; fatty acid concentrations in the blood; or the epididymal fat pad weight. The results suggest that BD produced a slight amelioration of the diabetic condition, which may have resulted from an increased capacity of the pancreas to synthesize insulin. In addition, the data provide further evidence suggesting that in the rat BD is oxidized to the ketone bodies, beta-hydroxybutyrate and acetoacetate.